ABSTRACT
INTRODUCTION
Quinoa, or chenopodium quinoa, is a member of the Amaranthaceae plant family. Although it is a flowering plant, quinoa's grass-like uses and qualities cause it to be considered a pseudocereal. Quinoa grains can be used for many things. They can be toasted, ground into flour, boiled and added to soup, or cooked and served similar to rice. Quinoa flour can be used to make pasta or breads.
Unlike cereals, quinoa has a soft outer layer that does not need to be removed before milling. This allows quinoa to yield roughly 100% flour (Fleming  and  Galwey Quinoa content is rich in vitamin A, B2, E and minerals such as calcium, iron, zinc, magnesium and manganese, which give the grains high value for different target populations: for instance, adults and children benefit from calcium for bones and from iron for blood functions (Kozioł, 1992 The seeds are small and have been used as flour, toasted, added to soups, or made into bread. Quinoa is highly nutritive and is being used to make flour, soup, breakfast and alcohol. It is sold either as whole grain that is cooked as rice or in combination dishes (Galwey, 1989).
Due to its low price, ease of preparation, stable shelf life, and overall versatility, pasta is consumed by many people worldwide. Having originated in Asia and the Mediterranean, Italy is still most well-known for its pasta making and leads in national consumer consumption per capita. The versatility of pasta allows it to be formed into almost any shape and size. It comes in varieties such as spaghetti, fettuccine, macaroni, rotini, and farfalle. It can even be stuffed with meats or cheeses to make ravioli. Pasta is prepared in two styles, fresh or dried. Fresh pasta eliminates the drying step and allows for a much quicker product to be made, but has only a portion of the shelf life of dried pasta ( Pasta is a source of carbohydrates (74-77%, dry basis) with low glycaemic index (GI) (Monge et al 1990). Pasta also contains 11-15% proteins but is deficient in lysine and threonine (the first and second limiting amino acids), 
Aim of work:
Therefore the present investigation was carried out to assess the pasta quality by enriching with quinoa seeds as a protein source.
MATERIALS & METHODS

Materials
Semolina (Triticum durum) was procured from the local market. Quinoa seeds (Chenopodium quinoa Willd.) were obtained from National Research Center, Giza, Egypt. The quinoa seeds were treated by washing and polishing to remove an outer coat containing bitter saponins (Dini et al., 2002). Then, seeds grinded until become soft powder.
Methods
Pasta preparation: Pasta samples were produced by hand in a homemade style. The control sample was made from 100% semolina flour (SF), while three different samples were made by replacing 10, 20 and 30% SF with quinoa flour (QF) as follow:
Control:
Pasta control prepared with 100% SF. The dry ingredients were combined into a homogenous mixture and poured onto a clean, smooth work area. Warm water at approximately 32-49° Celsius was slowly poured into a well formed in the center of the mounded flour. The water was incorporated by pulling flour from the inside wall using a fork. Once all the water was added and mixing with a fork became difficult, the remaining flour was blended in by hand. The crumbly dough mass was then kneaded for approximately 10 minutes, forming a smooth, elastic dough. Kneading was done by the repeated action of flattening the dough with the palm of the hand, rotating the dough, and folding over. The kneaded dough was wrapped in plastic film and set to rest at room temperature for one hour. Once rested, the dough ball was divided into two pieces for processing. Each dough piece was flattened and sent through the pasta machine (Imperia Tipo Lusso SP150, Torino, Italy) starting on the thickest setting (number 1). The dough was folded into thirds and sent through again. It was then folded in half, run through, and cut into manageable lengths. Sheets of dough were fed through the pasta machine at decreasing thicknesses (numbers 2, 3, and 4, respectively). The thin, flattened sheets were laid to dry for 10 minutes before being passed through the fettuccine cutter. The cut strands were laid on wire racks and covered with a towel to dry overnight. The dried pasta was stored in bags at room temperature until further use.
Analytical Methods:
Chemical composition: Moisture, ash, crude protein, fat and crude fiber contents were determined according to the methods outlined in AOAC (2000). Carbohydrates were calculated by difference as mentioned as follows: Carbohydrates = 100 -(% protein + % fat + % ash + % crude fiber).
Rheological
properties: Rheological properties of dough were evaluated using Quinoa flour contained 11.2% moisture, 13.5% crude protein, 6.3% ether extract, 9.5% crude fibre, 1.2% total ash and 58.3% carbohydrate (Ogungbenle, 2003). The protein content of quinoa is higher than in cereals and ranges from14 to 18 % of the seed, as compared to maize (10%), rice (8%) and wheat (14%) (Koziol, 1992).
RESULTS & DISCUSSION
Farinograph parameters of four different pasta dough formulas (semolina flour, semolina flour with 10, 20 and 30% quinoa flour) were represented in Table 2 . These pasta formulas regarding were evaluated for water absorption, arrival time, dough development time, dough stability, mixing tolerance index and dough weakening. Data show that fortification pasta dough with QF at 10, 20 and 30% caused a gradually increasing in mixing tolerance index and dough weakening comparing to pasta control. Meanwhile, the arrival time, dough development time and dough stability values were decreased gradually by the increasing of quinoa flour in pasta dough. 20 and 30% QF increased water absorption compared to control pasta. wheat/quinoa composite flour made at rates from 0 to 30% supplements. Quinoa wholemeal incorporation in wheat flour did not influenced water absorption, but dough stability decreased dependently to basic flour quality and quinoa additions similarly to Jancurová et al.
(2009).
During dough kneading, up to 33% shorter development time and 50% dough stability with twofold breakdown were recorded for Q30. Contrary to that, Jancurová et al. (2009) described independence of development time on quinoa level and also dough stability prolongation.
Color characteristics were measured in pasta samples at four stages (the flour mixture before processing, pasta after processing before drying, dried pasta and pasta after cooking) and the obtained data were tabulated in Table  3 .
Generally, the fortification of pasta with quinoa flour caused a significant decreasing (p<0.05) in brightness (L* value) at all previous stages of pasta processing comparing with the control pasta which was significantly lighter than other samples. This decrease in brightness of pastas containing legume flours is in accordance with many researchers who have experimented with legumes such as chickpea, green pea, yellow pea, split pea, faba bean, soy, and lentil, as well as pseudo-cereals like quinoa attributed the decrease in brightness to a higher ash content in legume flours.It is known that consumers prefer bright yellow translucent pasta products, but the limit of acceptable brightness is undefined.
Similar to lightness decreasing, redness increased (a* value increased) as more The control pasta (dried or cooked) was found to be less hard than the fortified pasta products. Pasta formula fortified with 30% quinoa flour was harder than pastas with 10 and 20% quinoa flours. The addition of quinoa flour has a greater effect on cooked and dried pasta hardness. These results are similar to those found by Petitot et al., (2010b) where pasta fortified with 35% legume flours (split pea or faba bean) significantly increased the hardness of pasta, which they attributed to increased protein content and decreased water uptake. In 1993, Lorenz et al. experimented with adding 10, 30, and 50% quinoa flour to wheat pasta. The addition of quinoa required more water for mixing, made the pasta darker in color, and increased cooking loss. Pasta made with 50% quinoa flour was shown to be poor in flavor and texture and was deemed unacceptable (Lorenz et al., 1993). Table 7 
Data in
CONCLUSION
The pasta product with the most beneficial ratio of quinoa flour is that containing 30% quinoa flour. It had the highest protein, fat, ash and fiber contents. Pasta samples cooking loss was found to be in an acceptable range, and besides the texture attributes were not adversely affected by fortification. The color characteristics of pasta 10% QF were also nearly to that of the control, leading to a high level of visual acceptability.
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